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(54) LIQUID CRYSTAL DISPLAY AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To actualize iiigh-speed response for adaptation to 



T 



field sequential driving by a high-precision narrow cell gap without increasing the 
load nor the cost of a process. 

SOLUTION: A liquid crystal layer 5 has a narrow gap of 2 pm in thickness and 
then while the total of a rise and a fall response time can be shortened to ^1 .5 
msec by making good use of features of an OCB-mode liquid crystal, a layer 
which can functions as a cell gap restriction member can easily be formed by a 
process of one black matrix layer 14. As compared with a conventional resin 
bead scattering system, a process of scattering beads can be omitted and a 
liquid crystal panel having a high-precision cell gap having small variance can be 
obtained. A phase difference compensation plate which is essential to the OCB 
mode is used even as a counter substrate 4 to reduce the thickness and weight 
by the quantities of a glass substrate of a conventional example. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The color of a liquid crystal panel, the light source which irradiates said 
liquid crystal panel, and said light source is changed by time amount sequential. 
In the liquid crystal display which is equipped with the driving means which 
controls transparency or reflective condition of said liquid crystal panel 
synchronizing with it, and performs color display by time additive mixture of 
colors said liquid crystal panel It is the OCB mode liquid crystal with which at 
least the front face of bend orientation liquid crystal arranged the phase 
compensating plate. The first substrate. By the black matrix layer which 
possesses the liquid crystal layer pinched by the second substrate which 
countered said first substrate and has been arranged, and said two substrates, 
and is formed In said first substrate or said second substrate The liquid crystal 
display characterized by forming the eel gap specification-part material which 
regulates the thickness of said liquid crystal layer. 
[Claim 2] The liquid crystal display according to claim 1 with which phase 
contrast deltan-d (retardation) of said liquid crystal layer is characterized by 
600nm or more being 900nm or less. 

[Claim 3] The thickness of said liquid crystal layer is a liquid crystal display 
according to claim 1 characterized by being 3 micrometers or less. 
[Claim 4] Refractive-index anisotropy deltan of said liquid crystal layer is a liquid 
crystal display according to claim 1 characterized by being 0.24 or more. 
[Claim 5] The color of a liquid crystal panel, the light source which In-adiates said 
liquid crystal panel, and said light source is changed by time amount sequential. 
In the liquid crystal display which is equipped with the driving means which 
controls transparency or reflective condition of said liquid crystal panel 



synchronizing with it, and performs color display by time additive mixture of 
colors said liquid crystal panel It is the liquid crystal display which possesses the 
liquid crystal layer pinched by the first substrate, the second substrate which 
countered said first substrate and has been arranged, and said two substrates, 
and is characterized by one [ at least ] substrate consisting of resin among said 
substrates. 

[Claim 6] The transparence conductive layer formed in the substrate which 
consists of resin among said substrates is a liquid crystal display according to 
claim 5 characterized by the amorphous thing. 

[Claim 7] It is the liquid crystal display according to claim 5 which said liquid 
crystal panel possesses the liquid crystal layer pinched by the first substrate, the 
second substrate which countered said first substrate and has been arranged, 
and said two substrates, and said first substrate possesses both a solid-state- 
switching component and a black matrix layer, and is characterized by said 
second substrate being an optical member which consists of resin. 
[Claim 8] Said second substrate is a liquid crystal display according to claim 7 
characterized by being the improvement film in brightness which has the 
condensing prism section. 

[Claim 9] Said second substrate is a liquid crystal display according to claim 7 
characterized by being a polarization conversion film. 

[Claim 10] It is the liquid crystal display according to claim 7 characterized by at 

least said second substrate being a phase compensating plate. 

[Claim 1 1] Said liquid crystal panel is a liquid crystal display according to claim 

10 characterized by being the OCB mode liquid crystal with which at least the 

front face of bend orientation liquid crystal arranged the phase compensating 

plate. 

[Claim 12] It is the liquid crystal display according to claim 5 characterized by for 
the specification-part material which said liquid crystal panel possesses the liquid 
crystal layer pinched by the first substrate, the second substrate which countered 
said first substrate and has been arranged, and said two substrates, and one [ at 



least ] substrate consists of resin among said substrates, and regulates the 
thickness of said liquid crystal layer having really carried out, and forming it. 
[Claim 13] The color of a liquid crystal panel, the light source which irradiates 
said liquid crystal panel, and said light source is changed by time amount 
sequential. In the liquid crystal display which is equipped with the driying means 
which controls transparency or reflective condition of said liquid crystal panel 
synchronizing with it, and performs color display by time additive mixture of 
colors said liquid crystal panel The liquid crystal layer pinched by the first 
substrate, the second substrate which countered said first substrate and has 
been arranged, and said two substrates is provided. It is the manufacture 
approach of the liquid crystal display characterized by for the transparence 
conductive layer formed in the substrate which one [ at least ] substrate consists 
of resin among said substrates, and consists of said resin being the manufacture 
approach of an amorphous liquid crystal display, and said transparence electric 
conduction film forming membranes below 100 degrees C. 
[Claim 14] The manufacture approach of the liquid crystal display according to 
claim 13 characterized by adding H20 or H2 and carrying out non-heated 
membrane formation of the transparence electric conduction film. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid crystal equipment of a 
field sequential color display method used for a liquid crystal television, a liquid 
crystal display monitor, or an information terminal. 
[0002] 

[Description of the Prior Art] Since the liquid crystal display of a field sequential 



color display method does not need a color filter, it has the advantage of ** - that 
high brightness-ization can be perfornned and high resolution-ization can be 
performed. 

[0003] In JP.1 1-14988,A. the field sequential color display method liquid crystal 
display using the liquid crystal panel in OCB mode is indicated. Drawing 4 is the 
conceptual diagram of the liquid crystal panel used for the field sequential color 
method liquid crystal display in JP,11-14988,A. It is the liquid crystal display 
which equipped the TFT active matrix which at least the front face of the bend 
orientation liquid crystal cell 41 not more than eel gap /micrometer arranges the 
phase compensating plate 43, and at least this eel divides to the pixel of matrix 
arrangement of the display panel 40 constituted from a rectangular polarizer 45 
on both sides of the phase compensating plate, and this display panel, and 
drives each pixel, and the tooth back of a display panel with the surface light 
source 47 which carries out the sequential exposure of the 3 colored light of R, G, 
and B. 

[0004] That is, in order to indicate by the color picture by carrying out color 
mixture of the RGB with time, the color filter layer of RGB3 classification by color 
is not needed. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in the case of the above 
liquid crystal displays, the following technical problems were left behind. 
[0006] (1) Although it is necessary to make it narrow to 3 micrometers or less 
since response[ high-speed ]-izing is required in order to correspond to a field 
sequential drive, the thickness, i.e., the cei gap, of a liquid crystal layer, it is 
difficult to acquire high degree of accuracy with little dispersion about a ** eel gap 
in the conventional bead variational method. Moreover, in order to obtain highly 
precise eel GYAPU, when it is going to form a column spacer by resin, the 
process for it and cost increase. 

[0007] (2) In the liquid crystal display of a field sequential color method, since the 
color filter layer is unnecessary, it is not suitable for the eel gap regulation 



approach by the laminating method of a color filter layer. 
[0008] (3) when it is going to use a black matrix layer as eel gap specification- 
part material, the laminating of whether they are whether since the thickness 
which comes out further and is formed is usually 2 micrometers, with extent, it 
uses a eel gap by 2 micrometers or less, and how many layers will be carried out, 
and it will be used by 4 micrometers thru/or about 6 micrometers. However, if it is 
going to use it by 4 micrometers thru/or about 6 micrometers, since the sum total 
of the response time of a standup and falling becomes 5msec extent also in 
20msec{s) and OCB mode in TN mode and cannot do sufficient writing, it is 
inapplicable to a field sequential color method, on the other hand, even when 
using it by 2 micrometers, percent modulation is also small to the top whose TN 
mode is not enough as about tenmsec(s) and a speed of response, and it is 
difficult to obtain a good liquid crystal panel to a field sequential color method. 
[0009] (4) In the limitation which uses glass for an opposite substrate, a limitation 
is in reduction of the weight of a liquid crystal panel, thinness, and use members. 
[0010] 

[Means for Solving the Problem] In order to solve the above-mentioned trouble, 
the liquid crystal display of this application was considered as the following 
configurations. Namely, the color of (1) liquid crystal panel, the light source which 
irradiates a liquid crystal panel, and the light source is changed by time amount 
sequential. In the liquid crystal display which is equipped with the driving means 
which controls transparency or reflective condition of a liquid crystal panel 
synchronizing with it, and performs color display by time additive mixture of 
colors a liquid crystal panel The liquid crystal layer pinched by the first substrate, 
the second substrate which countered the first substrate and has been arranged, 
and two substrates was provided, and it considered as the configuration which 
formed the eel gap specification-part material which regulates the thickness of a 
liquid crystal layer by the black matrix layer formed in the first substrate or the 
second substrate. 

[001 1] (2) Phase contrast deltan-d (retardation) of a liquid crystal layer 



considered as 600nm or more configuration which is 900nm or less. 

[0012] (3) Thickness of a liquid crystal layer was considered as the configuration 

which is 3 micrometers or less. 

[0013] (4) Refractive-index anisotropy deltan of a liquid crystal layer was taken as 
the configuration which is 0.24 or more. 

(5) Change the color of a liquid crystal panel, the light source which irradiates a 
liquid crystal panel, and the light source by time amount sequential. In the liquid 
crystal display which is equipped with the driving means which controls 
transparency or reflective condition of a liquid crystal panel synchronizing with it, 
and performs color display by time additive mixture of colors a liquid crystal panel 
The liquid crystal layer pinched by the first substrate, the second substrate which 
countered the first substrate and has been arranged, and two substrates was 
provided, and one [ at least ] substrate was considered as the configuration 
which consists of resin among substrates. 

[0014] (6) The transparence conductive layer formed in the substrate which 
consists of resin among substrates was taken as the amorphous configuration. 
[0015] (7) The liquid crystal panel possessed the liquid crystal layer pinched by 
the first substrate, the second substrate which countered the first substrate and 
has been arranged, and two substrates, the first substrate possessed both the 
solid-state-switching component and the black matrix layer, and the second 
substrate was considered as the configuration which is the optical member which 
consists of resin. 

[0016] (8) The second substrate was considered as the configuration which is the 
improvement film in brightness which has the condensing prism section. 
[0017] (9) The second substrate was considered as the configuration which is a 
polarization conversion film. 

[0018] (10) At least said second substrate was considered as the configuration 
which is a phase compensating plate. 

[0019] (11) The liquid crystal panel possessed the liquid crystal layer pinched by 
the first substrate, the second substrate which countered the first substrate and 



has been arranged, and two substrates, among substrates, one [ at least ] 
substrate consisted of resin, and the specification-part material which regulates 
the thickness of a liquid crystal layer considered it as the configuration in which it 
really carried out and was formed, 

[0020] (12) The liquid crystal panel considered at least the front face of bend 
orientation liquid crystal as the configuration which is the OCB mode liquid crystal 
which arranged the phase compensating plate. 

[0021] (13) Change the color of a liquid crystal panel, the light source which 
Irradiates a liquid crystal panel, and the light source by time amount sequential. 
In the liquid crystal display which is equipped with the driving means which 
controls transparency or reflective condition of a liquid crystal panel 
synchronizing with it, and performs color display by time additive mixture of 
colors a liquid crystal panel The liquid crystal layer pinched by the first substrate, 
the second substrate which countered the first substrate and has been arranged, 
and two substrates is provided. The transparence conducfive layer formed in the 
substrate which one [ at least ] substrate consists of resin among substrates, and 
consists of resin is the manufacture approach of an amorphous liquid crystal 
display, and the transparence electric conduction film was considered as the 
manufacture approach of the liquid crystal display which forms membranes 
below 100 degrees C. 

[0022] (14) H20 or H2 were added and the transparence electric conduction film 
was considered as the manufacture approach of the liquid crystal display which 
carries out non-heated membrane formation. 
[0023] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention 
is explained, referring to a drawing. 

[0024] (Gestalt 1 of operation) It explains, referring to a drawing about the 1st 
operation gestalt of this invention. 

[0025] Drawing 1 (a) is the cross-section enlarged drawing showing the 
configuration of the liquid crystal display in the 1st operation gestalt of this 



invention. Drawing 1 (b) is the expansion top view of a picture element part 
showing the configuration of the liquid crystal display in the 1st operation gestalt 
of this invention. 

[0026] In drawing 1 1 a back light and 3 for a liquid crystal panel and 2 An array 
substrate. The video-signal line by which a counterelectrode and 7 are connected 
with a pixel electrode, 8 is connected [ an opposite substrate and 5 ] with the 
pixel electrode 7 for a liquid crystal layer and 6, and 4 gives a video signal, 9 a 
solid-state-switching component and 11 for a scan signal line and 10 The 1st 
insulating layer. 12 the 3rd insulating layer and 14 for the 2nd insulating layer and 
13 A black matrix layer, For red LED and 16b. green LED and 16c of blue LED 
and 17 is [ the orientation film which formed 15a in the inside of the array 
substrate 3. the orientation film which formed 15b in the inside of the opposite 
substrate 4, and 16 / the LED light source and 16a / a reflecting plate and 18 ] 
light guide plates. 

[0027] The operation gestalt of **** 1 is the field sequential color drive method 
liquid crystal display of the OCB mode liquid crystal with which at least the front 
face of bend orientation liquid crystal arranged the phase compensating plate, 
and differing from the conventional example greatly is the point of having used at 
least the opposite substrate 4 also [ compensating plate / phase ] while 
regulating the thickness of the liquid crystal layer 5 in the black matrix layer 14 
prepared in the array substrate 3 side. Hereafter, the actuation is described using 
drawing 1 . 

[0028] First, the conductor which consists of aluminum, Ti, etc. is formed on the 
array substrate 3, and patterning of the scan signal line 9 is carried out to a 
predetermined configuration. Thus, after forming the 1st insulating layer 1 1 on 
the formed 1st electrode group, the solid-state-switching component 10 which 
consists of an a-Si layer and an n+ form a-Si layer (not shown [ both J) is formed 
on the predetermined part of this 1st insulating layer 11. Furthermore, the 
conductor which consists of aluminum, Ti, etc. is formed on the predetermined 
parts of the 1st insulating layer 1 1 and the solid-state-switching component 10, 



and pattern formation of the 2nd electrode group which consists of a video-signal 
line 8 is carried out to a predetermined configuration. 

[0029] Next, the 2nd insulating layer 12 which consists of SiNx etc. is formed on 
the array substrate 3 with which even the 2nd electrode group was formed. The 
2nd insulating layer 12 also achieves the duty of the protective coat which 
protects the solid-state-switching component 10. 

[0030] Furthermore, after forming the pixel electrode 7 by the ITO film which is a 
transparence conductor and forming the 3rd insulating layer 13. the black matrix 
layer 14 is formed. This black matrix layer 14 was made into the eel gap 
specification-part material which regulates the thickness of the liquid crystal layer 
5 in the operation gestalt of **** 1. 

[0031] Then, in order to align the array of the molecule of the liquid crystal layer 5, 
the orientation film 15a and 15b which consists of polyimide etc. is formed in the 
array substrate 3 and the opposite substrate 4. With an OCB mode liquid crystal 
display component like this invention, although rubbing processing is performed 
to the array substrate 3 and the opposite substrate 4, each direction considers as 
parallel parallel orientation. 

[0032] The opposite substrate 4 counters the array substrate 3, and is formed. 
Since the liquid crystal display of this application is a field sequential color 
method, a color filter layer is unnecessary to the opposite substrate 4. Moreover, 
since the black matrix layer 14 is formed in the array substrate 3 side. It Is [ that 
the counterelectrode 6 and orientation film 15b which were formed from the ITO 
film which is a transparence conductor are only formed, and ]. 
[0033] The ITO film can obtain the thing of amorphous nature, if membranes are 
formed at low temperature 100 degrees C or less. If H20 or H2 are added at this 
time and non-heated membrane formation is carried out, it can prevent that ITO 
by the fall of the residual H20 partial pressure in a chamber microcrystal-izes. 
and it will become possible to obtain the stable amorphous substance. If ITO is 
amorphous, since the front face is smooth, even if it thickens thickness, a light- 
scattering value will not increase and permeability will not necessarily be reduced 



greatly. 

[0034] Therefore, since ITO can be formed in a process 100 degrees C or less, it 
becomes possible to use either [ either / both or ] the array substrate 3 or the 
opposite substrate 4 as a transparence resin substrate like a polycarbonate. 
Therefore, while becoming possible to obtain a lightweight liquid crystal display, 
the crack of the substrate generated at the time of the handling and conveyance 
at the time of manufacture and KAKE can be reduced. Moreover, the crack of the 
substrate by impacts, such as fall at the time of use and a fall, and KAKE can 
also be reduced. 

[0035] Furthermore, it can use now also [ member / made of resin / which had 
been stuck on the opposite substrate / optical ] conventionally by using a 
transparence resin substrate. In the operation gestalt of **** 1, the phase contrast 
compensating plate was used also [ substrate / 4 / opposite ]. 
[0036] Thus, after forming initial orientation bearing in the predetermined 
direction respectively and pasting up a periphery on the produced array substrate 
3 and the opposite substrate 4 by the sealing compound, the liquid crystal layer 5 
is poured in and closed. 

[0037] By the driving signal inputted from the video-signal line 8 and the scan 
signal line 9. it is turned on and off control of the solid-state-switching component 
10 is carried out. And electric field are generated, the orientation of the liquid 
crystal layer 5 is changed, the brightness of each pixel is controlled by the 
electrical potential difference impressed between the pixel electrode 7 connected 
with the solid-state-switching component 10. and the counterelectrode 6, and an 
image is displayed. 

[0038] It is in the spray orientation condition that the liquid crystal molecule was 
located in a line almost in parallel, and is made to transfer to the bend orientation 
condition of using the orientation of this liquid crystal for a display, in the 
condition of not impressing an early electrical potential difference, in the liquid 
crystal display of this application. In order to perform this transition, the 
comparatively big transition electrical potential difference, for example, about 25V, 



was impressed to the liquid crystal layer. 

[0039] thus, a kind of the liquid crystal display component which transfers by an 
OCB mode liquid crystal display component having a substrate and liquid crystal, 
displaying by Impressing an electrical potential difference to liquid crystal, and 
the null voltage orientation condition when not impressing the electrical potential 
difference of liquid crystal differing from the display orientation condition use in 
the state of a display, and impressing a transition electrical potential difference 
from a null voltage orientation condition to a display orientation condition - it is - 
a high-speed response - and extensive - an angle of visibility display is 
realizable 

[0040] Moreover, since the operation gestalt of **** 1 is a field sequential color 
display method liquid crystal display, a color filter indispensable to the color liquid 
crystal display of the usual active-matrix method is unnecessary. Instead, red (R), 
green (G), and the LED light sources 16a, 16b, and 16c to which blue (B) colors 
can emit light are required for a back light 2. It reflects with a reflecting plate 17, 
and incidence of the light which carried out outgoing radiation from the LED light 
source 16 is carried out to a liquid crystal panel 1 , repeating reflection with a light 
guide plate 18. Thus, color display is performed by time additive mixture of colors 
by changing the LED light sources 16a, 16b, and 16c of RGB each color which 
irradiates a liquid crystal panel 1 by time amount sequential, and controlling the 
light transmission condition of a liquid crystal panel 1 synchronizing with it. 
[0041] Therefore, since the permeability of a panel Improves by leaps and 
bounds compared with the method which uses the conventional color filter, 
compared with 100% or more and the conventional method, far high color 
reproduction nature is it not only can obtain a bright liquid crystal panel, but 
realizable by the NTSC ratio using LED of high color purity for the light source 16. 
That is, it becomes possible to obtain the high-definition image with high high- 
speed response, wide-field-of-view angle, high brightness, and color reproduction 
nature suitable for especially a dynamic image. 

[0042] Next, the operation and effectiveness in a panel configuration by the 



operation gestalt of**** 1 are explained, while the sum total of the response time 
of a standup and falling is accelerable to 1 .5 or less msecs with the operation 
gestalt of **** 1 taking advantage of the features of OCB mode liquid crystal by 
making thickness of the liquid crystal layer 5 into 2 micrometers and a narrow 
gap - the black matrix layer 14 - what functions as eel gap specification-part 
material in much more process can be formed easily. 
[0043] Generally, although **, such as a bead distribution method, a column 
spacer method by the photopolymer ingredient, and a laminating method of a 
color filter layer, are proposed as the regulation approach of a eel gap, since a 
bead distribution method has large dispersion, it is unsuitable for formation of a 
narrow gap 3 micrometers or less, and a column spacer method has the demerit 
that a member and a process also increase a narrow gap although high degree 
of accuracy is acquired. 

[0044] Moreover, in the liquid crystal display of a field sequential color method, 
since the color filter layer is unnecessary, it is not suitable for a color filter 
laminating method. However, from a viewpoint of preventing the fall of contrast, 
since a certain direction of the black matrix for protection from light was desirable, 
in the operation gestalt of **** 1 , we decided to regulate a eel gap using the black 
matrix layer 14. 

[0045] when it is going to use the black matrix layer 14 as eel gap specification- 
part material, the laminating of whether they are whether since the thickness 
which comes out further and is formed is usually about 2 micrometers, it uses a 
eel gap by 2 micrometers or less, and how many layers will be carried out, and it 
will be used by 4 micrometers thru/or about 6 micrometers. However, if it is going 
to use it by 4 micrometers thru/or about 6 micrometers, since the sum total of the 
response time of a standup and falling becomes 5msec extent also in 20msec(s) 
and OCB mode in TN mode and cannot do sufficient writing, it is inapplicable to a 
field sequential color method, on the other hand, even when using it by 2 
micrometers, percent modulation is also small to the top whose TN mode is not 
enough as about tenmsec(s) and a speed of response, and it is difficult to obtain 



a good liquid crystal panel to a field sequential color method. 
[0046] therefore - while the sum total of the response time of a standup and 
falling is accelerable to 1 .5 or less msecs taking advantage of the features of 
OCB mode liquid crystal by making thickness of the liquid crystal layer 5 into 2 
micrometers and a narrow gap with the operation gestalt of **** 1 - the black 
matrix layer 14 the eel gap was able to be made the configuration which carries 
out specification-part material in much more process. 

[0047] Moreover, although percent modulation fell and the liquid crystal panel 
became small when the eel gap became narrow, percent modulation could be 
made 90% or more because refractive-index anisotropy deltan uses 0.24 (what is 
necessary is just 0.24 or more) and a large thing for a liquid crystal ingredient in 
the operation gestalt of **** 1, and high-speed response and high percent 
modulation were able to be realized. 

[0048] Furthermore, with the operation gestalt of **** 1, since the indispensable 
phase contrast compensating plate was used also [ substrate / 4 / opposite ] in 
OCB mode, only the part of the glass substrate of the conventional example was 
able to realize thin-shape-izing and lightweight-ization. 

[0049] In addition, since permeability does not become low by matching with a 
phase contrast plate as deltan-d (retardation) of a liquid crystal layer in the case 
of OCB liquid crystal, it is [ like ] desirable that they are 600nm or more. 900nm 
or less, and 700 morenm or more 850nm or less. 

[0050] When high-speed response-ization for corresponding to a field sequential 
drive by highly precise ** eel GYAPU was realized, without increasing the burden 
and cost of a process and a phase compensating plate served as an opposite 
substrate by the above configurations, lightweight-izing of a liquid crystal panel, 
thin-shape-izing, and reduction of use members were able to be carried out. 
[0051] (Gestalt 2 of operation) It explains, referring to a drawing about the 2nd 
operation gestalt of this invention. 

[0052] Drawing 2 is the cross-section enlarged drawing of a picture element part 
showing the configuration of the liquid crystal display in the 2nd operation gestalt 



of this invention. 

[0053] That the operation gestalt of **** 2 differs from the conventional exannple 
greatly is the point of having nnade the opposite substrate 4 serve a double 
purpose with the improvennent film in brightness which has the condensing prism 
section, and it is effective in the display of the application which has especially 
high brightness, or a display to be low-power-ized. Improving the brightness of a 
panel by 1 .2 times thru/or 1 .5 times with that combination Is known, and although 
the improvement film in brightness which has this condensing prism section is 
very useful to a raise in brightness, it causes that part and cost quantity. 
[0054] In the operation gestalt of **** 2. since the opposite substrate 4 was made 
into the product made of resin for the same reason as the gestalt 1 of operation 
described, approaches, such as injection molding using metal mold, enabled it to 
fabricate the front face easily in the shape of prism. 

[0055] Therefore, the improvement effectiveness in brightness needed for an 
opposite substrate could be given further, and coexistence of a raise in 
brightness and low-cost-izing was able to be realized. 

[0056] In addition, also when the opposite substrate 4 is made to serve a double 
purpose with a polarization conversion film, It cannot be overemphasized that the 
same effectiveness is acquired. 

[0057] (Gestalt 3 of operation) It explains, referring to a drawing about the 3rd 
operation gestalt of this invention. 

[0058] Drawing 3 is the cross-section enlarged drawing of a picture element part 
showing the configuration of the liquid crystal display in the 3rd operation gestalt 
of this invention. In drawing 3 . 4a is a eel gap specification part. 
[0059] That the operation gestalt of **** 3 differs from the conventional example 
greatly is the point which considered the opposite substrate 4 as the 
configuration in which the specification-part material which regulates the 
thickness of a liquid crystal layer really carried out, and was formed. In the 
operation gestalt of **** 3, since the opposite substrate 4 was made into the 
product made of resin for the same reason as the gestalt 1 of operation 



described, approaches, such as injection molding using metal mold, enabled it to 
fabricate easily heights (eel gap specification-part 4a) required for eel gap 
regulation on the front face. 

[0060] Therefore, it differs from the gestalt 1 of operation at the point whose 
correspondence is possible also for obtaining the comparatively big eel gap of 3 
micrometers or more. 

[0061] Forming a eel gap with such a configuration not only can omit the process 
which sprinkles a bead compared with the method which sprinkles the 
conventional resin bead as well as the gestalt 1 of operation, but it becomes 
possible [ obtaining the liquid crystal panel of a highly precise eel gap with little 
dispersion ]. 

[0062] In addition, in the gestalt 2 of operation, and the gestalt 3 of operation, it 
cannot be overemphasized that the display mode of a liquid crystal panel is 
effective also not only to OCB mode but other modes, such as TN. 
[0063] 

[Effect of the Invention] As explained above, the liquid crystal display by this 
invention can do the following operation effectiveness so. Namely, while it not 
only can obtain a very bright liquid crystal panel, but far high color reproduction 
nature is realizable compared with 100% or more and the conventional method 
compared with the method which uses the conventional color filter by the NTSC 
ratio High-speed response-ization for corresponding to a field sequential drive by 
highly precise ** eel GYAPU, without increasing the burden and cost of a process 
is realized. And since lightweight-izing of a liquid crystal panel, thin-shape-izing. 
and reduction of use members can be carried out when a phase compensating 
plate serves as an opposite substrate, industrial value is size very much. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] (a) The cross-section enlarged drawing showing the configuration of 

the liquid crystal display in the 1st operation gestalt of this invention 

(b) The expansion top view of a picture element part showing the configuration of 

the liquid crystal display in the 1st operation gestalt of this invention 

[Drawing 2] The cross-section enlarged drawing of a picture element part 

showing the configuration of the liquid crystal display in the 2nd operation gestalt 

of this invention 

[Drawing 3] The cross-section enlarged drawing of a picture element part 
showing the configuration of the liquid crystal display in the 3rd operation gestalt 
of this invention 

[Drawing 4] The conceptual diagram of the liquid crystal panel used for the field 
sequential color method liquid crystal display of the conventional technique 
[Description of Notations] 

1 Liquid Crystal Panel 

2 Back Light 

3 Array Substrate 

4 Opposite Substrate 

4a Cel gap specification part 

5 Liquid Crystal Layer 

6 Counterelectrode 

7 Pixel Electrode 

8 Video-Signal Line 

9 Scan Signal Line 

10 Solid-State-Switching Component 

11 1st Insulating Layer 

12 2nd Insulating Layer 

13 3rd Insulating Layer 

14 Black Matrix Layer 

15 Orientation Film 



16 LED Light Source 
16a Red LED 

16b Green LED 
16c Blue LED 

17 Reflecting Plate 

18 Light Guide Plate 

40 Display Panel 

41 Bend Orientation Liquid Crystal Cell 

42 Glass Substrate 

43 Phase Compensating Plate 

44 Liquid Crystal 

45 Rectangular Polarizer 
47 Surface Light Source 
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